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Aquaphotomics and its recent applications in the field of food science 
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Aquaphotomics is a novel, rapidly emerging scientific field with promising applications in diverse 

fields of science including food science. Aquaphotomics, has recently become a method of choice 

for many researchers dealing with aqueous systems as it operates on the principle that, water acts 

as a molecular mirror to indirectly measure other molecules by its spectral fingerprint. This report 

aims to introduce some of the most recent results of near infrared spectroscopy (NIRS) and 

aquaphotomics in the field of food science. Experiments with adulterated Tokaj wines, honey, 

paprika powder and tomato paste concentrate and tests with yogurt, melon juice and 

Galactooligosaccharides solutions proved the wide spectrum of applicability of near infrared 

spectroscopy with the aquaphotomics approach using the spectral range of the first overtone of 

water. Artificially manipulated low grade Tokaj wines with grape concentrate were clearly 

distinguished from the non-adulterated wines and high quality Tokaj wines. Honey samples were, 

clearly distinguished and quantified when authentic honey samples were adulterated with rice and 

beetroot syrups in different concentrations. Differently diluted aqueous solutions of paprika 

powder containing corn flour at different concentrations, showed that authentic paprika samples 

could be discriminated from its adulterated counterparts with high accuracy and the level of 

adulteration could be predicted with lower than five percent error. Multiple adulterants in tomato 

paste concentrate were correctly classified and quantified with lower than one percent error 

regardless of the type and number of applied adulterants. Yogurts prepared with different starter 

cultures and added spring waters were successfully characterized. High accuracy was achieved 

when different species of melon and melons stored at different storage conditions were 

discriminated and their chemical and sensory properties were predicted. Concentration of 

individual carbohydrate fractions such as the monomers, the dimers, and oligomers were predicted 

with error of prediction lower than two percent in Galactooligosaccharides sampled from 

enzymatic bioreactor. The wide arsenal of successful applications signifies the high potential of 

aquaphotomics in the field of food science.   
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